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Introduction 
Gallium nitride (GaN) is interested due to its 
extraordinary material properties, like wide energy band 
gap (3.4 eV), high saturation velocity at high electrical 
fields, high critical electric field, high electron mobility 
(comparable to Si) and high thermal conductivity. [1]-[3] 
The wider energy band gap could reduce the adverse 
influence such as drain-induced barrier lowering (DIBL) 
and band-to-band tunneling. With high-quality oxide and 
GaN interface, proper design, and fabrication, GaN 
MOSFETs can be demonstrated with high field-effect 
mobility and high blocking voltage. Therefore, the GaN 
substrate was used in this study. 
The research of high dielectric constant (high-k) gate 
becomes more and more important, and several high-k
gate dielectrics and process technologies had been 
developed for the advanced complementary metal-oxide-
semiconductor (CMOS) devices. Aluminum oxide (Al2O3)
is a potential high-k gate dielectric material as its heat of 
formation is 399 kcal/mol, the life-time operated at low 
voltage regime is longer than 10 years, the dielectric 
constant excluding interfacial layer ranges from 9 to 10, 
the energy band gap is about 8.9 eV, and the interface trap 
density (Dit) is about (4-ˌʼͪ1011 eV-1cm-2 at midgap. [4]-[7] 
Al2O3 has become one of the leading candidates to replace 
SiO2 in future-generation CMOS digital ICs. Furthermore, 
Al2O3, with a considerably larger band gap than other 
high k dielectrics, gives higher energy band offsets with 
GaN, resulting in reduced gate leakage currents for the 
thickness of other high k dielectrics.  
Many methods had been proposed to prepare the Al2O3
films, such as thermal oxidization under O2 ambient, 
atomic layer deposition (ALD), sputter deposition-based 
techniques and anodic oxidation. [5][6] The anodic 
oxidation would be one of the cost-effective techniques to 
prepare ultrathin Al2O3 gate dielectrics. It also has been 
proved that Al2O3 can grown by anodic oxidation 
(anodization) of Al film in various electrolytes. [8]-[10] In 
this work, room-temperature anodization of Al films in 
D.I. water was demonstrated to be an alternative 
technique to prepare Al2O3 gate dielectrics on GaN 
substrates.
Experiment
Prior to anodization, typical cleaning by ACE, IPA and 
D.I. wafer were carried out first, and then pure Al was 
thermally evaporated onto the GaN substrate surface. The 
Al film was anodized at room temperature by using D.I. 
water as electrolyte immediately after evaporation to 
reduce the natural oxidation in atmosphere. Platinum plate 
was used as the cathode. The constant electrolyzing field 
of 10 V/cm was applied from 2-10 min. After anodization, 
postoxidation annealing (POA) with RTA system was 
implemented in the furnace in pure N2 at 650 к for 60s.  
The Ni layer was evaporated by sputter on the anodized 
Al2O3 film as gate electrode. Finally, the Ni was used to 
be the other electrode on the GaN substrate. The Dit is 
calculated by Terman Method. 
Fig. 1 The fabrication processes flow of MOS capacitor 
with anodization Al2O3 film as gate dielectrics on 
GaN substrates. 
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